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(54) METHOD OF PRODUCING EPITAXIAL WAFER 
AND SEMICONDUCTOR DEVICE 

(57) Abstract: 

PROBLEM TO BE SOLVED: To reduce misting defect of 
an epitaxial wafer. 

SOLUTION: In an epitaxial wafer producing method, on 
the principal surface of a semiconductor wafer, a 
preheating step 1 for heating the semiconductor wafer at 
950°C under a hydrogen gas atmosphere and a 
preheating step 2 for heating the semiconductor wafer at 
1,100°C under a hydrogen gas atmosphere are 
successively performed before an epitaxial growth step 3 
at 950°C using SiH4 as source gas. Organic substance 
attached to the semiconductor wafer is resolved and 
removed, without producing a reaction product with the 
surface of the semiconductor wafer in the preheating 
step 1, natural oxide is removed through reduction in 
the preheating step 2, and then an epitaxial growth is 
performed on the clean surface of the semiconductor 
wafer, thereby preventing failures such as misting and 
the like in the epitaxial wafer. 

COPYRIGHT: (C)2000,JPO 




(19) H*B#flFJ? <JP) 02) & fgf f^p $g (A) (iDfcfffflB^WflMi 

#^2000-228364 
(P2000-228364A) 

(43)^180 Wcl2*p 8 J§15 B(2000.8. 15) 



(5i) into.' rbhb*» FI 

H01L 21/205 HO 1L 21/205 5 F 0 4 5 

21/20 21/20 5 F 0 5 2 



SSfflfcR *«|2R »3R«©»7 OL (£ 8 H) 



(21)tHR»# 


ftK¥l 1-28476 


(71) ffligA 


000005108 










(22)ffiKB 


¥j*l 1^2/1 5 B (1999. 2. 5) 




JfG^^ftHK#Bil*a#IBTa 6 S* 






(71)ag|A 


000233505 
















3»5CfB##TiraNg 3tb 3 mmcD 2 






(72)SM&tf 


mm *- 








*^p/h¥m-h**BrHTa2o#i^ w 














(74)f1ifflA 


100080001 



















(54) imw<D%m *v**z/*)w*;\<DW&*Hi&&zfi¥m#mw<DW&tjm 



(57) 

^tfxkir& 9 5 0 o CT<^^£°^^/W&ftX 




31 




[fit*® 2] IS*«ilB*feo^^^^v^/^9 3i^<z> 

Hfrsa»icofflf£tt9 5 o , cjKT-e&9, Buia® 2 

til l o o°c± 5 o^xfo&^k&^WLtlr&^t 0 ?* 

mm^m^ ^^^^^um^xmwc^mxm 
*J: 19 t>iSsv^2^M«-e*nj»*a.aL, -tog, sjib^ 

[ IS*JS 6 ] 4 * fc« 5 fEtt<Z>¥8M£S«4>»f 

mgtte 950 tj^Ttfc 9 , ffiiss 2 1100 

So 

[0 0 0 1] 
[0 0 0 2] 



(2) «fBB 2000-228364 

2 

[0 0 0 3] ^t°^V^/H$;ft&$Stex 
[0 0 0 4] 08 l£#%ftfl?<Z>{B;i&^ 

10 oa^BefbJK&Bfe^Sfc*^, 1 1 0 o'CSS-ChuJo 

fi Si H 4 SrffiV^54§-&^«9 5 0 XlX^ ^i'VA' 
[0 0 0 5] 

[0 0 0 6] tLt, JtiE<Z?|g8t^Lfc#^tSW^)^ 
^e^»ffcIR<^Bfe*S:BM£ L/hl 1 0 Q°C(Dm^m 

30 ym\z.ft&< t>9^aSr*^*^ xt^^v/t;^,: 
[0 0 0 7] *38W<Z>BW*3\ ^t 0 ^V^/H$ftfu<£> 

[0008] *mw<Di&<D3mL mm^mKD^mt^ 

[0 0 0 9] *«M<^^IB*?>mc^:co«loa«Ji:Sfffi 
[0 0 10] 

[0 0 11] #3S0m* ^*^^^^^^3E®i-^t 0 ^ 

50 ^^t^i^tt^^^t:^^v't^ , ?^^M 




3 

[0 0 12] #SSWtt* ¥»#**^fc*IJt«:«£ 

[0013] x vMcfcmaz, -wttt, ^f?^ 

SJcS**»S:*CS^:5ri:*<8ft±U l l 

[0 0 14] #$&WXn, ^*??*ri/*r/l'$.-B:#QM J &W 

_LX#£ 0 
[0 0 15] 

[0016] am, ^mw<D~-mM<DKmx&>&^K o 

tbY). 0 2fci\ -£<7>X@G9— m&TFTyn—^Jr— YX 

m^m^j:^m»mm<Dmm^m^xm^hth^» 

[0017] *i\ 12 6 MX, *HiSco^^^t°^^ 

[0 0 18] 5^K— A*T?#*S*bSft!a*l ltf>rt 
SB Kite, EMSLfci^E— ^*f£Xiate£;h,SlHr:7 p * 1 
2 j&SfRtt ro^ir^^ 1 2 <D_t\z.\%, 

[0019] #L3i^i i o^ja*Bt9iatrtifcK^ttx ^ 
ir^m^n^mmco^m^^i 4&mm£tix^ 

^ (7) y ^ ^ ^ ^ ^ M ^ f ^ ^ # IS ^ x ^ ^ ffi ^ i - 6 i6 



(3) 2000-228364 

4 

[0020] &lji^i l^s&tc^ mmcD^ 

^^l 3^fe<7>gS^i»*S*t*S:«a!l"t*§^i:^J:oX 

[0021] mm^m^m^^i 4. ^f^«» 

SPl 5, ft^^y^i 6, fflftfH 7te, -v^f ^^:^;/ 
t^~^Xi#/££;t^6:7 P r31r;^^ 8^g^£H 

10 [0 0 2 2] ^nir^^Jp^l 8*3:, 5*3 
J^SM^^l 6W]»UMIIl 1 OrtSB^JE^ 

»?x/M 3^»ffl»fP/ftia*^2»l!fta*S:l« 

[0023] ^mmcD^m^m^, -fn^^mmiR 1 8 

l 9^A^?S^Sfl|fi8i:*oX*3 9, ^ 

[0024] H2^J^snSJ:5i-, ^mifa^MMv) 

30 JtMSS^I-Ltf (cz) Sl^ts^©***©*^ 
^=fjyhSr«iSb (^^10 1) . r<Z>»»*^^ 
=fy hSr^9>T^bX9^^S:fPt) (^f^lO 

2) , ^<0!?^^^ffiS:«BeF*-rs (^7^10 

3) 0 s^t^ mmv^<Dm&&ft'ifz.& i^^y 
io4), ^w^m^x^mm<Dmmxm(om^n 

o (xTy^i o 5) 0 

[0 0 2 5] &&lZ&&l,'fii$ ^/^Z^mfc 1 ? =*'^1 3 

[0 0 2 6] ^<D=\?#*isv/^tfc<OMf£Xm'V\^ 

t^ft^ftf ia 5^ t7 ^r^t/^glS 3 Ox 
#K^*X% mfJP^X^l Ur^i0 6a) *3J:U« 

mJ}nmTM2 (^f^i oeb) ^b*5a»®pe<^ 

[0 0 2 7] -T*^^, 




5 

mTMl (fcirxitf, 9 5 0^£*T£>ffl.«. tiib?LY£9 
5 0°C-7 0 0t) {£±9, ^fft^x/M 3i'#f L 
T^5W«ft*r. fctM^^^M3(Z)tS^^ 

110 0°C± 5 0°C) £r||fTLT, 3 CO 

[0 0 2 8] 0 8<^##&fl?(7>J; 5 f-, xt^dri/t^ 

*ftw<ofR»a*sjB{a. (noot) (om^, **** 
^ 1 3 icim^r^mm^M^^m^m^ 
i3«ts^^y (s,) ^fc^s^iifTb, 

?x/M3««^y^ (s.) iWfllftt^K 

t lt i io o'c^^— a*-eHuin^-rs#%tt«<7>» 
£-J:9t>. J:<9fim (fc£#.fcE, &mm<oMm<Dm&\x 
9oo-95ot) x»7kmtf*tpiz-TmMm (fu^n^x 
gi) &-rz^t\^£ V, ^i#9x^i3i^ftfc 

Oil 10 0t±5 0°C) £r^frf-£ 0 
[0 0 3 0] &*5, 0 7^fcSc**tb5 £ 5t-, ftttfJPffft 

APf&XS 1 <Z)JPj»M*CDt£H«, 8 9 5 0°O- 7 0 0°C 
[0 0 3 1] ajR»ftRSrBfe*-rsfc»Oi«ia^ 

l 0 0°C± 5 otj^ia^-rsr ir^s-rt 5 C 

[0 0 3 2] r0 2©|»^)JPjR«! ! ffl(^«fJ»^ _b^O^ 
IMStl 0^-^V^T^ > ^ir^ffilJ»al 8^A^J-TS 

[0 0 3 3] r 9 Lt^^fe, < t> t)?F&»<DftV^ 



(4) ^ 2000-228364 

6 

7) o 

[0 0 3 4] rc7>j:5i-, ^f^^y— ^^f^^rfflV^c^ 

§i^tuTi/^^, #ii*s<£>0is<£> «t 9 l / 

[0 0 3 5] ^^^^fffi^^fc^^v^/l^ 
^^^^v^^^S^BcOtSigX^T^. 

[0 0 3 6] ftjb\ X^cDgll^t&fJTte, SftStfi 
ST^»©|^^P^ac0^i^5I^^V^T^t 0 ^^^ 
^^J*fiSrHfT-t-5»^Sr«*LfedS, H3l^fl*SH 
5 J: 5*^ ftti 
«mr*P»XSl*3«ttJ«SuJ!)flJRXS2) Sr^frLfc^ - 

7^&m<o^M(ommm^T.m^m lt t> «t v \ 

[0 0 3 7] #ct^ **Wco^*fl23g«^lgjg^ife©— 

30 *tt(0«ffi«MttW-r-So 

[0 0 3 8] i4ft *lilfe^)?gJi^^fls:»KOl8ag 

hT&5o 

[0 0 3 9] d5 0D^r3— ^-Y— ht^J^^n^ J:5 

fct x.f**aS*3IJb^ (CZ) iSfeitTSiWiflc© 
*3IS*^ V=fy hSrtai&L ^7^2 0 1) , ^co^ 

40 2 0 2) , n(Z)9^^^ffiSr»E«fF*-rs (*T*yzf 
2 0 3) 0 

[0 0 4 0] r 5 LTWfeixfcBF^^^^fi, ^^hy 
y ^ 9 ^ >r <fc S ^ - >Mi$Mf%:?T b^^^n 

a t^f^2 0 7) , #^«t, 3fa^^w*»«i 

50 Ltffi^Jtl^o 



(5) 



12000-228364 



[0041] ^mMcomm^m^ia^ m a <Dwm\^m 

V^T, tckX-tf, ^t^^-y/H&S. CVD, */<y 



[oo4 2] &mM<oj&m<oi 



\4\Z 



llOOt) (^fy^2 0 4 b) 
[0 0 4 3] £*U£J;tK SW»Mft^/N|: 

iritis ^n-fe^^^^tSrtfcfe-ra^iK 

[0 0 4 4] K±*3SM*{^J:oT**tbfc«MS:||J6 

[0 0 4 5] tzk£f£ y ±^<D^Jfi(75?gJg-e^L^i«* 

l*KUi^O*ii6^ 3© 
[0 0 4 6] 

[0 0 4 7] *«W<z?^^^^^^/v93i^<©885g*ife 
[0 0 4 8] ^M^^flESB^aSjS^S^J:* 



8 



[Hi] fcmW^—MM&mMT'fr&^^f^i/^/uv 

10 & 0 

[S3] &&w<D—mM<nj&mx-&z^}??*->*/i'V 
^^<DM^fe<Dftm<D—m&^mmxfo& 0 

[0 5 1 ||Jte^ffi^&5^#:3SK©«t3S 
^ife^>— ffllSr^-f^^— ^-r — hXh& 0 

[06] #»iji<£>— mm<DMnx&z>3Lt o ?3c^-r/isv 

20 [071 ^tf^^^^>^9^^^»tSWW»ff»»ffi 
[0 8 1 *^P^^#%S^rfc^®M^fc°^^^-r^j5)c 

2 nfrans&xg 2 <DMm&mx(Dmm%m) 
1 o mmmatmm 

30 11 £1^^ 
1 2 iMr:^ 
1 3 

1 4 ^^Ift^^^ 
1 5 
1 6 

1 7 MSft- 

1 8 ^n-fe^SiJ^ias 

1 9 1m1&m&7 p nZ7T'{A'7*--# 

10 1 — 10 7 & *s^(DM : &TM<D& 

40 ^TvZf 

2 0 1-2 0 7 ^**»acO«Jt*ife(©#X^ ^ ^ 



(6) 




2000-228364 




[B2] 



( m *6 ) 



101 
102 
103 



X 



X 



— r~ 



104- 
105 



E 



I 



106, 
107 



X 



I 



201- 

202- 

203 - 

204- 
205 - 



X 



106b 



[i5] 

S 5 



X 



106c 206 



207, 



tifjosftxa2 



X 



J 



_204a 
204b 



204c 



■ CVD 
• etc 



(7) 



2000-228364 



[13] 

m 3 



ime) 




mm. 

2 &ffiffitomcvu7u** 



[B8] 

m 8 




mm m mm mm Em&s mm tm 



(8) 



2000-228364 



(72) mm w-L rb] 

K3S«5/h¥m±**Br51T a 20# 1 w 

JKjsCffiiMttrfj iMB 3TI3 # m 2 0 alM 

(72)»W# Jtlffl jEM 

JfCMfWtemjiSfiS 3TI3 #it6 2 0 vrjfi 

(72)^PJ# tf« ft— 

*Ml»/h 5 Pm±**Wr5:TB20#l# 



<72)#W# j£B 

3TI3M2 0 3: jg 

mM?P*tSftT®1l 3TI3 2 0 3£>fC 
(72) /hfe IE 

KSciK/h^pmixK^BrsT a 2o# i -g- m 

F^— -M##) 5F045 AA03 AA19 AB02 AC01 AD13 
AD14 AD15 AD16 AF03 BB14 
CA01 CA13 DP04 EK27 HA06 
5F052 JA01 KA05 



